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(57) ABSTRACT 

A method is provided for analyzing radio spectrum solutions 
of a Wireless communication service. The method may 
include obtaining address information of tWo end points of a 
Wireless communication path of the Wireless communication 
service and performing a check on the address information 
based on a database system con?gured to store valid address 
information and associated geographical information. The 
method may also include obtaining location related informa 
tion including a distance betWeen the tWo end points and 
determining rain Zone information based on the address infor 
mation and associated geographical information, retrieving 
radio equipment information on a plurality of radio equip 
ment, and determining a plurality of available Wireless com 
munication solutions based on the location related informa 
tion and the radio equipment information. Each solution may 
include at least one of a radio spectrum availability and a 
throughput. Further, the method may include presenting the 
plurality of Wireless communication solutions. 

21 Claims, 12 Drawing Sheets 
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METHOD AND SYSTEM FOR DETERMINING 
RADIO SPECTRUM AVAILABILITY AND 

QUALITY 

CROSS REFERENCES 

This application is based upon and claims the bene?t of 
priority from prior Provisional Application No. 61/071,282, 
?led on Apr. 21, 2008, the entire contents of Which are incor 
porated herein by reference. 

TECHNICAL FIELD 

This invention relates to the ?eld of radio frequency analy 
sis technologies. More particularly, the present invention 
relates to methods and systems analyzing radio spectrum 
availability and quality. 

BACKGROUND 

Local multi-point distribution services (LMDS) is one Way 
to provide high-bandWidth, interactive services as the Wire 
less platform for extending the current broadband communi 
cations infrastructure. LMDS is distinct from other conven 
tional copper cable, optical ?ber, and loW frequency Wireless 
systems in its use of millimeter Wave frequencies for Wireless 
distribution and cellular-like layouts for spectrum reuse and 
spectral e?iciency. The millimeter Wave distribution systems 
often offer broad transmission bandWidths and cost less in 
time and monetary expenses than implementing Wired infra 
structures. 

However, LMDS systems generally are more susceptible 
to locations and environment in Which the LMDS systems 
operate. For example, atmospheric and environmentally 
induced fading of carriers intercepted by subscriber receivers, 
and in the case of tWo-Way systems by cell-site receivers, may 
impose additional limitations Which can adversely affect 
transmission performance. In this context, fading can occur 
due to rain attenuation, beam de?ections, and multi-path 
transmission. Thus, it may be dif?cult or inconvenient for 
service providers as Well as perspective subscribers to deter 
mine service availability and service quality. 

Certain techniques have been developed to determine radio 
frequency coverage availability for a potential subscriber. For 
example, US. Pat. No. 6,445,912 to Cole et al. issued on Sep. 
3, 2002, discloses a method for automatically de?ning com 
munication services available to a potential subscriber on the 
basis of a street address. This method determines a base 
station associated With the street address and applies the 
business rules of that base station of a neW subscriber to 
determine service availability based on an internal base sta 
tion database. HoWever, such techniques are often used by a 
singe Wireless service provider With pre-established base sta 
tions and may be unable to analyZe services With desired radio 
equipment among multiple equipment providers and/or ser 
vices betWeen tWo arbitrary service locations. Further, these 
techniques are often incapable of providing radio frequency 
solutions With desired radio communication quality or per 
formance. 

Methods and systems consistent With certain features of 
the disclosed systems are directed to solving one or more of 
the problems set forth above. 

SUMMARY 

One aspect of the present disclosure may include a method 
for analyZing radio spectrum solutions of a Wireless commu 
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2 
nication service. The method may include obtaining address 
information of tWo end points of a Wireless communication 
path of the Wireless communication service and performing a 
check on the address information based on a database system 
con?gured to store valid address information and associated 
geographical information. The method may also include 
obtaining location related information including a distance 
betWeen the tWo end points and rain Zone information based 
on the address information and associated geographical infor 
mation, retrieving radio equipment information on a plurality 
of radio equipment, and determining a plurality of available 
Wireless communication solutions based on the location 
related information and the radio equipment information. 
Each solution may include at least one of a radio spectrum 
availability and a throughput. Further, the method may 
include presenting the plurality of Wireless communication 
solutions. 
Another aspect of the present disclosure may include a 

system for analyZing radio spectrum solutions of a Wireless 
communication service. The system may include a database 
and a processor. The database may be con?gured to store 
valid address information and associated geographical infor 
mation. The processor may be con?gured to obtain address 
information of tWo end points of a Wireless communication 
path of the Wireless communication service and to perform a 
check on the address information based on the database. The 
processor may also be con?gured to obtain location related 
information including a distance betWeen the tWo end points 
and rain Zone information based on the address information 
and associated geographical information, to retrieve radio 
equipment information on a plurality of radio equipment, and 
to determine a plurality of available Wireless communication 
solutions based on the location related information and the 
radio equipment information. Each solution may include at 
least one of a radio spectrum availability and a throughput. 
Further, the processor may be con?gured to present the plu 
rality of Wireless communication solutions. 

Another aspect of the present disclosure may include a 
computer-readable medium for use on a computer system to 
analyZe radio spectrum solutions of a Wireless communica 
tion service. The computer-readable medium may include 
computer-executable instructions for performing a method. 
The method may include obtaining address information of 
tWo end points of a Wireless communication path of the Wire 
less communication service and performing a check on the 
address information based on a database system con?gured to 
store valid address information and associated geographical 
information. The method may also include obtaining location 
related information including a distance betWeen the tWo end 
points and rain Zone information based on the address infor 
mation and associated geographical information, retrieving 
radio equipment information on a plurality of radio equip 
ment, and determining a plurality of available Wireless com 
munication solutions based on the location related informa 
tion and the radio equipment information. Each solution may 
include at least one of a radio spectrum availability and a 
throughput. Further, the method may include presenting the 
plurality of Wireless communication solutions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an exemplary LMDS environment con 
sistent With the disclosed embodiments; 

FIG. 2 illustrates an exemplary LMDS solution system for 
determining availability and quality of LMDS radio spectrum 
consistent With the disclosed embodiments; 
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FIG. 3 illustrates an exemplary computer system consistent 
With the disclosed embodiments; 

FIG. 4 illustrates an exemplary ?oW chart of an operational 
process of an LMDS solution system consistent With the 
disclosed embodiments; 

FIG. 5 illustrates a screen con?guration of an exemplary 
LMDS solution system graphical user interface (GUI) con 
sistent With the disclosed embodiments; 

FIG. 6 illustrates an exemplary ?oW chart of an operational 
process for determining LMDS radio spectrum availability 
consistent With the disclosed embodiments; 

FIG. 7 illustrates another screen con?guration of an exem 
plary LMDS solution system graphical user interface (GUI) 
consistent With the disclosed embodiments; and 

FIGS. 8-12 illustrates exemplary presentations provided 
consistent With the disclosed embodiments. 

DETAILED DESCRIPTION 

Reference Will noW be made in detail to the disclosed 
embodiments of the invention, examples of Which are illus 
trated in the accompanying draWings. Wherever possible, the 
same reference numbers Will be used throughout the draW 
ings to refer to the same or like parts. 

FIG. 1 illustrates an exemplary local multi-point distribu 
tion services (LMDS) environment. As shoWn in FIG. 1, 
LMDS environment 100 may include a plurality of LMDS 
entities. For example, LMDS environment 100 may include a 
hub 102, a subscriber 104, and a subscriber 106. Although 
only one hub and tWo subscribers are included in LMDS 
environment 100 as shoWn in FIG. 1, any number of hubs 
and/ or subscribers may be included, and other Wireless tech 
nologies, such as cellular or ?xed Wireless, etc., may also be 
used. 
Hub 102 may include any appropriate LMDS equipment 

con?gured to provide Wireless communications betWeen hub 
102 and one or more subscribers simultaneously. For 
example, hub 102 may include a hub antenna to transmit and 
receive radio Waves to and from subscribers 104 and 106 at a 
28 GHZ frequency. Other equipment and frequencies may 
also be used. 

Subscribers 104 and 106 may include any appropriate 
LMDS equipment to communicate With each other or With 
other communication entities outside LMDS environment 
100 through hub 102. For example, subscribers 104 and 106 
may include subscriber antennas to transmit and receive radio 
Waves to and from hub 102 to send and receive data. 
A user of LMDS environment 100 may control any or all of 

hub 102, subscriber 104, and subscriber 106. HoWever, to 
determine desired locations for the LMDS entities and to 
achieve desired communication quality betWeen the entities 
of LMDS environment 100, it may be desired for the user to 
interactively adjust con?guration parameters of LMDS 
equipment in LMDS environment 100, such as locations of 
LMDS entities, radio equipment makes and models, and 
other characteristics, etc., to determine a desired LMDS solu 
tion. FIG. 2 shoWs an exemplary LMDS solution system to be 
used by the user to determine a desired LMDS solution. 
As shoWn in FIG. 2, LMDS solution system 200 may 

include Internet 202, a user computer 204, a server 206, and 
a database 208. User computer 204, server 206, and database 
208 may be connected to Internet 202 such that user computer 
204, server 206, and database 208 may communicate betWeen 
one another. 

Internet 202 may include any public accessible netWork or 
netWorks interconnected via transmission control protocol/ 
internet protocol (TCP/IP). Internet 202 often provides com 
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4 
munication paths to connect many other netWorks (not 
shoWn), private or public, such that server 206 and/or data 
base 208 may be accessed by user computer 204 from differ 
ent geological areas Without dedicated communication links. 
Further, through Internet 202, services such as World-Wide 
Web (WWW) or electronic mail (e-mail) may be provided to 
user computer 204. Internet 104 may be The Internet or may 
be any private or public netWork. In addition, Internet 202 
may be based on Internet Protocol version 4 and/ or version 6 
or any other combination. 

User computer 204 may include any appropriate computer 
system and softWare programs con?gured to provide a user of 
LMDS solution system 200 With access to server 206. Server 
206 may include any appropriate computer system and soft 
Ware programs for communicating With user computer 204 to 
provide the user With desired LMDS solutions. 

Further, database 208 may include any appropriate com 
puter system and database and other softWare programs, such 
as database query or search tools, to provide private or public 
information to user computer 204 and/or server 206. Data 
base 208 may include any appropriate private or public data 
bases. For example, database 208 may include a public data 
base from a government agency, such as US. Postal Service 
or US. Census Bureau, etc. 

User computer 204 and/ or server 206 may be implemented 
by any appropriate computer system and softWare programs. 
FIG. 3 shoWs an exemplary computer system used to imple 
ment user computer 204 and/or server 206. 
As shoWn in FIG. 3, computer system 300 may include a 

processor 302, a memory 304, storage 306, an I/O interface 
308, input devices 310, a network interface 312, and a console 
314. It is understood that the types and number of the listed 
devices are exemplary only and not limiting. The number of 
any or all of the listed devices may be changed, certain 
devices may be removed, and other devices may be added. 

Processor 302 may include one or more general purpose 
microprocessor or special processor such as a netWork pro 
cessor or a digital signal processor (DSP). Alternatively, pro 
cessor 302 may include one or more application-speci?c inte 

grated circuits (ASICs). Memory 304 may include one or 
more memory devices including, but not limited to, a ROM, a 
?ash memory, a dynamic RAM, and a static RAM. Memory 
302 may be con?gured to store information used by processor 
302 and other devices inside computer system 300. 

Storage 306 may include one or more hard disk devices, 
optical disk devices, ?oppy disk devices, or other storage 
devices to provide storage space for computer system 300. 
Storage 306 may be used to record user information, system 
information, log messages, databases or other run-time infor 
mation. 

I/O interface 308 may include one or more input/output 
devices receiving data from processor 3 02 and sending data to 
processor 302. Input devices 310 may include a keyboard, a 
mouse, or other optical or Wireless computer input devices. 
Further, console 314 may include one or more computer 
screens con?gured to display information to administrators or 
users, such as via user graphical interfaces (GUIs). 
NetWork interface 312 may include any appropriate one or 

more communication modules (i.e., netWork adaptors) 
capable of being plugged into computer system 300. Com 
puter system 300 may be connected to Internet 102 via net 
Work interface 312. The number of the communication mod 
ules is exemplary only and not intended to be limiting, and 
any number of communication modules may be used. 

Returning to FIG. 2, in operation, a user of LMDS solution 
system 200 may check availability of LMDS radio spectrum 
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via user computer 204, and server 206 may perform an opera 
tional process to provide radio spectrum availability and 
LMDS solutions to the user. 

The radio spectrum availability, as used herein, may refer 
to a percentage of time When the radio link betWeen tWo 
LMDS locations is able to provide communication services. 
For example, a 90% radio spectrum availability means that 
90% of the time the radio link betWeen the tWo LMDS loca 
tions is ‘up’ and able to provide communication services. 

The user may enter information at user computer 204 via a 
Web-based interface. For example, user computer 204 may 
execute softWare programs developed in Web-based program 
ming language, such as Adobe Flash, etc., to alloW the user to 
enter relevant information. The information entered by the 
user may be forWarded to or retrieved by server 206 for 
further processing. 

Server 206 may process the information entered by the user 
and may send processed information or results back to user 
computer 204 to be presented to the user. FIG. 4 shoWs an 
exemplary operational process performed by server 206 and, 
more particularly, by processor 302 of computer system 300 
implementing server 206. 
As shoWn in FIG. 4, processor 302 may obtain user infor 

mation (step 401). The user information may include any 
appropriate information about the user of LMDS solution 
system 200. For example, the user information may include 
user’s name, the type of the user, such as a carrier, a service 
provider, a communication company, or an individual. The 
user information may also include customized information 
about the user, such as the user’ s preference on choosing radio 
or like manufactures. Further, processor 302 may obtain the 
user information from a login screen (not shoWn) or from 
other computer programs. 

Processor 302 may obtain address information about tWo 
locations chosen by the user as tWo end points or locations of 
a radio communication link such as an LMDS link (step 402). 
The user may choose the tWo locations as tWo subscriber 
locations or one subscriber location and one hub location 
(e.g., subscribers 104 and 106, and subscriber 104 or 106 and 
hub 102, etc.) Processor 302 may obtain information from the 
user through a Web-based interface on user computer 204, 
Which is coupled to server 206 via Internet 202. FIG. 5 shoWs 
an exemplary graphical user interface (GUI) from Which the 
user may enter the address information on user computer 204. 
As shoWn in FIG. 5, GUI 500 may include a section 502 for 

inputting or presenting address information of an address of a 
?rst location, address A, and a section 504 for inputting or 
presenting address information of an address of a second 
location, address B. GUI 500 may also include a section 506 
for displaying or presenting LMDS related information, such 
as LMDS service information, service coverage information, 
etc. An exemplary presentation or screenshot of GUI 500 is 
shoWn in FIG. 8. 

Section 502 and section 504 may alloW the user to enter 
address A and address B in any appropriate format. For 
example, the user may enter street name and number, city 
name, state name, and zip code. Other information, hoWever, 
may also be used as address information. For example, the 
user may enter a pair of latitude and longitude values for the 
?rst location or the second location or both. After entering 
address information for both the ?rst location and the second 
location, address A and address B, the user may submit the 
entered address information to server 206 through user com 

puter 204. Further, as shoWn in the exemplary screenshot, 
additional input forms may be used for the user to enter the 
other information such as latitude and longitude values. 
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6 
Another exemplary presentation or screenshot of GUI 500 

is shoWn in FIG. 9 (Address information of Address A and 
Address B is entered for submission). If other information, 
e.g., latitude and longitude values, is used, processor 302 may 
translate the other information into address format or may 
leave the other information intact Without translation. As 
shoWn in the exemplary screenshot, street address informa 
tion is entered for address A and latitude and longitude values 
are entered for address B. 

Returning to FIG. 4, after obtaining the address informa 
tion (step 402), processor 302 may perform a check on the 
address information entered by the user (step 404). Processor 
302 may check the validity or accuracy of the address infor 
mation obtained regarding address A and/or address B based 
upon one or more database containing valid or accurate 

addresses. In certain embodiments, processor 302 may check 
the address information based on database 208, Which may be 
coupled to server 206 through Internet 202. Other external 
databases may also be used. 

Database 208 may be maintained by the same entity con 
trolling server 206 or may be maintained by an external entity 
different from the one controlling server 206. For example, 
database 208 may include the US. Census Bureau Topologi 
cally Integrated Geographic Encoding and Referencing Sys 
tem or may include a US. Postal Service database, etc. Data 
base 208 may also include commercial database systems, 
such as any geo-database systems or geo-data service portals, 
etc. Server 206 may implement certain protocols and pro 
gramming interfaces to interact With database 208 as a third 
party service. 

Processor 302 may use any appropriate algorithm to check 
Whether the address information is valid. For example, pro 
cessor 302 may look up database 208 to ?nd a match betWeen 
the address information entered by the user and a valid 
address stored in database 208, or may search database 208 
based on the entered address information using a searching 
algorithm, such as a syntax searching algorithm Which may 
use approximation instead of exact matching. Further, pro 
cessor 302 may also perform case-sensitive or case-insensi 
tive searching. Other searching methods, hoWever, may also 
be used. 

After performing the check (step 404), processor 302 may 
determine Whether the address information is valid or accu 
rate in a particular Way (step 406). If processor 302 deter 
mines that the address information is not valid or accurate 
(step 406; no), processor 302 may display an error message to 
the user to indicate the invalid address information, and may 
continue obtaining neW address information in step 402. 
Optionally, processor 302 may determine Whether the 
address information is recognized but there are errors in spell 
ing. If the address information is recognized, processor 302 
may correct the spelling errors in the address information and 
may display the corrected address information to the user, 
Who may con?rm the corrected address information and may 
submit the corrected address information to processor 302. 
On the other hand, if processor 302 determines that the 

address information is valid or accurate (step 406; yes), pro 
cessor 302 may normalize or standardize the address infor 
mation (step 408). That is, processor 302 may, for example, 
modify the address information such that the modi?ed 
address information complies With a standard format for rep 
resenting the address information. For example, processor 
302 may normalize the address information according to US. 
Postal Service standards or some other standards. An exem 
plary presentation or screenshot of GUI 500 is shoWn in FIG. 
1 0, Which illustrates that names of the street, city, and state are 
properly capitalized, and zip-code extensions are added dur 
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ing the normalization process. If other information, e. g., lati 
tude and longitude values, is used in the address information, 
processor 302 may normalize the other information or may 
keep the other information as entered by the user. As shoWn in 
the exemplary screen shot, street address information of 
Address A is normalized, as Well as the latitude and longitude 
values of Address B. 

Processor 302 may also obtain certain information associ 
ated With the valid address information from database 208 
during a database search When performing validity check. For 
example, processor 302 may obtain geographical location 
information, such as a latitude number and a longitude num 
ber for each of the valid street address, and may derive a 
distance betWeen tWo valid addresses. 

Processor 302 may also obtain boundary information, such 
as in Which county the valid address is located, and Weather 
related information, such as a rain zone in Which the address 
is located, based on the county location and county informa 
tion. Processor 302 may obtain such information from data 
base 208 or may obtain such information from other relevant 
databases based on the valid address information from data 
base 208. The rain zone information, as used herein, may refer 
to information on rainfall related data for a particular area, 
such as a county, a region Within a county, or a certain pre 
de?ned geographical area, etc. 

The rain zone information may be important for deploying 
millimeter microWave systems, such as LMDS systems, and 
may be represented by a rain zone class re?ecting the amount, 
the frequency, or the likelihood of rain of a particular area, 
such as an area covering both address A and address B. Other 

information, hoWever, may also be obtained, for example, 
information on any other type of natural or man-made con 
dition that may be relevant to deployment of Wireless com 
munication systems. The rain zone information for a particu 
lar address or location may be represented by a single letter 
according to certain standard body, such as International 
Telecommunication Union (ITU). For example, the rain zone 
may be represented by a letter from A-Q. 

Further, processor 302 may present the valid and normal 
ized address information to the user (step 410). Processor 302 
may send the valid and normalized address information to 
user computer 204 to be displayed via GUI 500. For example, 
as shoWn in the exemplary screen shot, valid and normalized 
address A may be presented to the user in section 502 and 
valid and normalized address B may be presented to the user 
in section 504. Processor 302 may also display service infor 
mation about Whether service is provided betWeen address A 
and address B in section 506 of GUI 500. Processor 302 may 
also request the user to con?rm the normalized address and to 
submit the normalized address to obtain available LMDS 
solutions With respect to address A and address B. 

Processor 302 may determine the available LMDS solu 
tions based on the address information and other LMDS 
information (step 412). An LMDS solution, as used herein, 
may refer to a con?guration of radio equipment and other 
system and environment parameters to provide an LMDS 
service betWeen tWo end locations (e.g., address A and 
address B). The LMDS solution may be de?ned by a plurality 
of LMDS characteristics, such as radio link characteristics, 
equipment characteristics, and deployment characteristics, 
etc. For example, an LMDS solution may include information 
about frequency of the spectrum used (e.g., 28 GHz), band 
Width or throughput of the radio link, rain conditions of the 
locations using the LMDS equipment, distances betWeen 
LMDS locations, rain fade (e.g., the absorption of a micro 
Wave radio frequency signal by atmospheric rain, snoW or ice, 
etc.), radio manufacturer, antenna size, antenna polarization, 
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8 
?eld margin, radio transmission poWer, and receiver sensitiv 
ity, modulation scheme, etc. Other information may also be 
used. 

Server 206 may include an LMDS equipment database 
containing information about LMDS equipment that may be 
used in the LMDS solutions. For example, the LMDS equip 
ment database may include information about radio equip 
ment manufacturers, radio equipment model, antenna infor 
mation, and radio spectrum speci?cation, such as frequency, 
bandWidth or throughput, modulation, etc. Other information 
may also be included. 

Processor 302 may calculate a plurality of LMDS solutions 
available betWeen address A and address B. For example, 
processor 302 may calculate LMDS solutions using radio 
equipment from different equipment manufacturer or ven 
dors based on the LMDS database. Processor 302 may also 
calculate LMDS solutions using different radio spectrum 
characteristics and deployment characteristics. Further, pro 
cessor 302 may calculate LMDS solutions using equipment 
from the same equipment vendor, but With different through 
put or modulation schemes. 

Processor 302 may also update the LMDS equipment data 
base periodically to include neWly available equipment ven 
dors or radio equipment. Processor 302 may dynamically 
update the LMDS equipment database upon a request from 
the user or from other entity to include neWly available radio 
equipment or equipment vendors for up-to-date information. 

Further, processor 302 may calculate the plurality of 
LMDS solutions based on any appropriate algorithm or tool 
for calculating LMDS solutions. For example, processor 302 
may use a preliminary circuit design and/ or radio frequency 
analysis tool to calculate LMDS solutions. Input parameters 
to the calculation algorithm may include a plurality of LMDS 
link characteristic variables, such as antenna size, antenna 
polarization, ?eld margin, radio frequency, distance betWeen 
address A and address B, rain zone, radio equipment manu 
facturer or vendor, transmission poWer, receiver sensitivity, 
and modulation scheme, etc. Other variables may also be 
used. 
On the other hand, output parameters from the algorithm 

may include a plurality of performance variables, such as 
LMDS radio spectrum availability and link throughput. The 
link throughput, as used herein, may refer to a bit rate of the 
communication link betWeen address A and address B. For 
example, the link throughput may be 100 mb (mega bits per 
second) and may be pre-determined based on a particular 
radio equipment model and/ or vendor. FIG. 6 shoWs an exem 
plary process for determining LMDS radio spectrum avail 
ability. 
As shoWn in FIG. 6, processor 302 may obtain information 

relevant to LMDS radio spectrum availability (step 602). For 
example, processor 302 may obtain the information corre 
sponding to the input parameters including a plurality of 
LMDS link characteristic variables, such as antenna charac 
teristics, ?eld margin, radio frequency, distance betWeen 
address A and address B, rain zone, radio equipment manu 
facturer or vendor, transmission poWer, receiver sensitivity, 
and modulation scheme, etc. 

Processor 302 may also determine certain parameter val 
ues or constants based on the obtained information (step 604). 
For example, processor 302 may determine antenna gain, 
transmission poWer, and receiver sensitivity based on antenna 
characteristics from radio equipment manufacturers, such as 
from speci?cation of radio equipment. 

Processor 302 may also determine a frequency of the 
LMDS radio spectrum (e.g., 28 GHz) and frequency-depen 
dent coef?cients for an attenuation model corresponding to 
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linear polarization of the antenna. For example, processor 3 02 
may determine a speci?c attenuation model, such as ITU-R P. 
838-1, and may determine these coe?icients (e.g., Alpha fac 
tor, P factor) of 28 GHz for vertical polarization and/ or hori 
zontal polarization of the antenna. Other polarization and/or 
attenuation models may also be used. 

Processor 302 may also determine rain rates based on the 
rain zone information. As used herein, a rain rate may be 
represented by the amount of rain fall (millimeter) per hour 
(mm/h). Processor 3 02 may determine rain rates of respective 
rain zones based on a knowledge database or based on a 

lookup table. 
Further, processor 302 may calculate free space path loss 

(FSPL) based on the parameters values (step 606). For 
example, processor 302 may calculate FSPL as: a*Log 
(Distance*Frequency)+b, Where ‘a’ and ‘b’ are constants, 
‘Distance’ is the distance betWeen address A and address B, 
and ‘Frequency’ is the LMDS radio spectrum frequency. 
Other formula may also be used. 

Processor 302 may also calculate receiver signal level 
(RSL) (step 608). Processor 302 may calculate receiver signal 
level based on previously calculated FSPL and other param 
eters. For example, processor 302 may calculate the receiver 
signal level as: Antenna Gain of address A-Transmit PoWer 
of address A-FSPL-Field Margin Loss+Antenna Gain of 
address B—c*(Link Margin), Where ‘c’ is a constant. Other 
formula may also be used. 

Processor 302 may also calculate fade margin (step 610). 
Processor 302 may calculate fade margin based on previously 
calculated RSL and parameters. For example, processor 302 
may calculate fade margin as: RSLireceiver sensitivity. 
Other formula may also be used. 

Further, processor 302 may determine availability of the 
LMDS radio spectrum (step 612) based on the previously 
calculated fade margin and parameters. For example, proces 
sor 302 may use an attenuation model and calculate the 
LMDS radio spectrum availability based on the fade margin, 
the distance, the rain rate, and the frequency-dependent coef 
?cients, etc. For example, processor 302 may calculate the 
radio spectrum availability as: Availability:IF(Fade Mar 
gin<:0, 0, IF(0.l72*LOG(Fade Margin/(Distance*((Rain 
RateAAlpha)*P Factor)* I/ (l +Distance/ (35 *EXP(— 
0.015*Rain Rate)))*0.12))>0.298,“99.9999”,100-100 
((0.546—SQRT(0.298—0.l72*LOG(Fade Margin/(Distance* 
((Rain RateAAlhpa)*P Factor)* I/ (1+Distance/ (35 *EXP(— 
0.015*Rain Rate)))*0. 1 2))))/(—0.086)))), Where ‘IF’, ‘LOG’, 
‘SQRT’, and ‘EXP’ are computer programming language 
operators or functions. Other methods may also be used. 

Processor 302 may determine Whether there is more data 
available to calculate other availabilities or to update the 
current availability (step 614). If processor 302 determines 
that no more data need to be processed (step 614; no), pro 
cessor 302 may complete the availability determination pro 
cess. On the other hand, if processor 3 02 determines that more 
data need to be processed (step 614; yes), processor 302 may 
continue the availability determination process from step 
602. 

Returning to FIG. 4, after determining the LMDS solutions 
(step 412), processor 302 may optionally rank the available 
LMDS solutions according to the performance variables. For 
example, processor 302 may rank the LMDS solutions based 
on radio spectrum availability, from the highest to the loWest, 
or may rank the LMDS solutions based on throughput, from 
the highest to the loWest. Processor 302 may also rank the 
LMDS solutions based on a combination of the radio spec 
trum availability and the throughput. Other ranking methods, 
hoWever, may also be used. 
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10 
After determining the available solutions (step 412), pro 

cessor 302 may present the available LMDS solutions to the 
user (step 414). Processor 302 may present the LMDS solu 
tions in any appropriate format. For example, processor 302 
may choose desired LMDS solutions (e.g., one or more 
LMDS solutions With desired radio spectrum availability and/ 
or throughput), and may present the desired LMDS solutions 
to the user via a user interface via user computer 204. FIG. 7 
shoWs an exemplary GUI 700 for presenting the LMDS solu 
tions. 
As shoWn in FIG. 7, GUI 700 may include a section 702 

and a section 704. Section 702 may be con?gured to present 
LMDS link characteristic variables, such as, antenna size, 
antenna polarization, ?eld margin, radio frequency, distance 
betWeen address A and address B, and rain zone, etc. These 
link characteristic variables may be vendor independent. That 
is, these variables may be common to radio equipment manu 
facturers or vendors. Further, the user may change the values 
of the link characteristic variables to vieW a particular LMDS 
solution or solutions corresponding to the changed link char 
acteristics. 

Section 704 may be con?gured to present a particular 
LMDS solution or solutions from a particular radio equip 
ment vendor among a plurality of radio equipment vendors. 
For example, section 704 may include available radio equip 
ment vendors and, for each vendor, available radio equipment 
and associated performance characteristics, such as radio 
spectrum availability and/or LMDS throughput, etc. Other 
information may also be displayed. 

Processor 302 may determine the plurality of radio equip 
ment vendors based on the user information obtained in Step 
401. For example, processor 302 may determine the radio 
equipment vendors based on user preferences of such vendors 
in the user information. Further, the user may choose a par 
ticular radio equipment vendor or a plurality of radio equip 
ment vendors. 
An exemplary presentation or screenshot 1100 of GUI 700 

is shoWn in FIG. 11, Which illustrates link characteristic vari 
ables given particular values, e. g., antenna size of l-foot 
diameter for address A and l-foot for address B, vertical 
antenna polarization, ?eld margin of 1 dB, frequency of 28 
GHz, distance of l 8.39 miles, and rain zone ofK class, etc. All 
link characteristic variables may be modi?ed and the distance 
may be changed via a sliding mechanism for desired opera 
tions by the user. Further, radio equipment vendor Ceragon is 
chosen to provide a total of four LMDS solutions: LMDS 
solution one is provided by Ceragon 1500P 50 Mbps (QPSK) 
With a radio spectrum availability of 99.9781%; LMDS solu 
tion tWo is provided by Ceragon 1500P 100 Mbps (32 QAM) 
With a radio spectrum availability of 99.9346%; LMDS solu 
tion three is provided by Ceragon 1500P 150 Mbps (1 6 QAM) 
With a radio spectrum availability of 99.9471%; and LMDS 
solution four is provided by Ceragon 1500P 200 Mbps (32 
QAM) With a radio spectrum availability of 99.8939%. Fur 
ther, the user may be able to choose a LMDS solution by 
selecting one LMDS solution from displayed LMDS solu 
tions. 
A second radio equipment vendor, DragonWave, is also 

displayed in presentation 1100. The user may select Dragon 
Wave to choose available LMDS solutions from DragonWave. 
Another exemplary presentation or screenshot 1200 of GUI 
700 is shoWn in FIG. 12, Which illustrates three LMDS solu 
tions provided by DragonWave: LMDS solution one is pro 
vided by DragonWave AirPair 50 Mbps (QPSK) With a radio 
spectrum availability of 99.9812%; LMDS solution tWo is 
provided by DragonWave AirPair 100 Mbps (1 6 QAM) With 
a radio spectrum availability of 99.8597%; and LMDS solu 
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tion three is provided by DragonWave AirPair 200 Mbps (64 
QAM) With a radio spectrum availability of 0%, that is, not 
available at all. Although only tWo radio equipment vendors 
are included for exemplary purposes, any number of radio 
equipment vendors may be included. Further, a neW radio 
equipment vendor or vendors may be included dynamically in 
operation. 

Returning to FIG. 4, processor 302 may present the avail 
able LMDS solutions to the user via GUI 700 via user com 
puter 204 (step 414). Processor 302 may choose a desired 
LMDS solution or solutions by ranking the available LMDS 
solutions and may present the desired LMDS solution or 
solutions to the user. For example, processor 302 may present 
a desired antenna siZe, antenna polarization, ?eld margin, 
radio frequency, distance betWeen address A and address B, 
and rain Zone, etc., in section 702 of GUI 700. Processor 302 
may also present a desired radio vendor of the desired LMDS 
solution or solutions and associated equipment characteris 
tics, such as make and model of the radio equipment, and 
modulation scheme, etc., and performance characteristics, 
such as radio spectrum availability and throughput, etc., in 
section 704 of GUI 700. 

Further, processor 302 may provide purchase options for a 
particular LMDS solution or solutions determined by proces 
sor 302 or chosen by the user. The purchase options may 
include any appropriate choices on pricing or service associ 
ated With purchasing the particular LMDS solution or solu 
tions. For example, the purchase options may include an 
option for purchasing the radio spectrum only, an option for 
purchasing the radio spectrum and the radio equipment, and 
an option for purchasing the radio spectrum, the radio equip 
ment, and managed services, such as installation, repair, or 
maintenance or any combination thereof. 

Processor 302 may provide the purchase options based on 
predetermined criteria or the user information. The user may 
further choose a particular purchase option to purchase the 
particular LMDS solution or solutions online. 

After presenting the LMDS solutions (step 414), processor 
302 may determine Whether to exit the operational process 
(step 416). If processor 302 determines to exit the operational 
process (step 416; yes), processor 302 may complete the 
operational process. For example, the user may indicate that 
he/ she has ?nished the softWare program on user computer 
204, or user computer 204 may indicate a timeout has hap 
pened With respect to the softWare program. The user may 
also have chosen a particular purchase option and purchased 
the particular LMDS solution or solutions With the particular 
purchase option online. 
On the other hand, if processor 302 determines not to exit 

the operational process (step 416; no), processor 302 may 
continue the operational process to obtain interactive input 
from the user (step 418). For example, the user may selec 
tively change any or all of the LMDS link characteristics 
displayed or presented in section 702 of GUI 700. In certain 
embodiments, the user may choose an antenna siZe from 
available options, such as l-foot diameter antenna for address 
A and l-foot antenna for address B; l-foot antenna for 
addressA and 2-foot antenna for address B; 2-foot antenna for 
address A and 2-foot antenna for address B; and 2-foot 
antenna for address A and l-foot antenna for address B, etc. 
Other antenna siZes may also be used. 

The user may choose an antenna polariZation from avail 
able options, such as vertical polariZation and horiZontal 
polarization, etc. The user may also choose a different ?eld 
margin for antenna deployment, and an available radio fre 
quency (e.g., 26 GHZ, 28 GHZ, 29 GHZ, and 31 GHZ, etc.). In 
certain embodiments, a single available radio frequency (e.g., 
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28 GHZ) may be chosen as the available radio frequency, and 
other available radio frequencies may be included later for 
selection. Further, the user may change the distance betWeen 
address A and address B, and may choose a rain Zone from 
available options, such as rain Zones B, D, E, K, and M, etc. 
Other information including atmospheric information, may 
also be changed or used. Processor 302 may be noti?ed after 
the user ?nishes changing or inputting the LMDS link char 
acteristics and may recogniZe or be provided With the change 
or input via user computer 204. 

After obtaining the interactive input (step 418), processor 
302 may recalculate the available LMDS solutions based on 
the values inputted from the user (step 420). For example, 
processor 302 may recalculate the available LMDS solutions 
according to step 412. Other calculation algorithms, hoWever, 
may also be used in the recalculation of the available LMDS 
solutions. After recalculating the available LMDS solutions 
(step 420), processor 302 may continue the operational pro 
cess by presenting or re-presenting the LMDS solutions to the 
user from step 414. The user may choose a desired LMDS 
solution from the available LMDS solutions. 
By using the disclosed methods and systems, an LMDS 

service provider may automatically provide a series of LMDS 
information to the user or potential user With minimum user 
input, the user may not need to have any radio speci?c infor 
mation at hand. The disclosed methods and systems may store 
actual radio information by radio manufacturers and by mod 
els, and may calculate available LMDS solutions using the 
actual radio information from speci?c radio makes and mod 
els. Further, the disclosed methods and systems may provide 
interactive user interfaces to alloW the user to try different 
parameters and to choose a desired LMDS solution, and an 
external database may be used to reduce the cost on updating 
internal databases and to improve accuracy. The disclosed 
methods and systems may also be integrated With other online 
e-commerce systems to provide customiZed online purchase 
of the desired LMDS solution With a customiZed purchase 
option chosen by the user or chosen based on the user infor 
mation. 

Other embodiments of the invention Will be apparent to 
those skilled in the art from consideration of the speci?cation 
and practice of the invention disclosed herein. It is intended 
that the speci?cation and examples be considered as exem 
plary only. 

What is claimed is: 
1. A method for analyZing radio spectrum solutions of a 

Wireless communication service, comprising: 
obtaining address information of tWo end points of a Wire 

less communication path of the Wireless communication 
service; 

performing a check on the address information based on a 
database system con?gured to store valid address infor 
mation and associated geographical information; 

obtaining location related information including a distance 
betWeen the tWo end points and rain Zone information 
based on the address information and associated geo 
graphical information; 

retrieving radio equipment information on a plurality of 
radio equipment; 

determining a plurality of available Wireless communica 
tion solutions based on the location related information 
and the radio equipment information, Wherein each 
solution includes at least one of a radio spectrum avail 
ability and a throughput; and 

presenting the plurality of Wireless communication solu 
tions. 
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2. The method according to claim 1, further including: 
normalizing the valid address information; and 
presenting the normalized address information. 
3. The method according to claim 1, Wherein obtaining 

location related information further includes: 
retrieving the associated geographical information based 

on the address information; 
determining the distance based on the geographical infor 

mation; and 
identifying the rain Zone information based on the geo 

graphical information. 
4. The method according to claim 1, Wherein the radio 

spectrum availability is determined by: 
determining a free space path loss betWeen the tWo end 

points based on the distance and a frequency of the radio 
spectrum; 

determining a receiver signal level based on the radio 
equipment information and the free space path loss; 

determining a fade margin based on the receiver signal 
level and the radio equipment information; and 

determining the radio spectrum availability based on the 
fade margin. 

5. The method according to claim 4, Wherein determining 
the radio spectrum availability further includes: 

determining one or more rain rates corresponding to the 
rain Zone information; 

determining one or more frequency-dependent coef?cients 
of an attenuation model; and 

determining the radio spectrum availability based on the 
fade margin, the rain rates, the distance, and the fre 
quency-dependent coe?icients. 

6. The method according to claim 1, further including: 
dynamically updating radio equipment information on the 

plurality of radio equipment; and 
periodically including neWly available radio equipment 

information. 
7. The method according to claim 1, further including: 
recogniZing a change of the radio equipment information 

or the location related information; and 
determining another plurality of available Wireless com 

munication solutions according to the change; and 
presenting the another plurality of available Wireless com 

munication solutions. 
8. The method according to claim 1, Wherein the presenting 

further includes: 
ranking the plurality of available Wireless communication 

solutions according to at least one of the radio spectrum 
availability and the throughput; and 

displaying the plurality of available Wireless communica 
tion solutions based on the ranking. 

9. The method according to claim 8, further including: 
selecting a particular Wireless communication solution 
from the plurality of available Wireless communication 
solutions; and 

displaying a plurality of purchase options for the particular 
Wireless communication solution. 

10. The method according to claim 1, Wherein: 
the plurality of available Wireless communication solu 

tions are determined for a plurality of radio equipment 
manufacturers; and 

the plurality of available Wireless communication solu 
tions are presented for one of the plurality of radio equip 
ment manufacturers at one time. 

11. A system for analyZing radio spectrum solutions of a 
Wireless communication service, comprising: 

a database con?gured to store valid address information 
and associated geographical information; and 
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14 
a processor con?gured to: 

obtain address information of tWo end points of a Wire 
less communication path of the Wireless communica 
tion service; 

perform a check on the address information based on the 

database; 
obtain location related information including a distance 

betWeen the tWo end points and rain Zone information 
based on the address information and associated geo 

graphical information; 
retrieve radio equipment information on a plurality of 

radio equipment; 
determine a plurality of available Wireless communica 

tion solutions based on the location related informa 
tion and the radio equipment information, Wherein 
each solution includes at least one of a radio spectrum 
availability and a throughput; and 

present the plurality of Wireless communication solu 
tions. 

12. The system according to claim 11, the processor is 
further con?gured to: 

normaliZe the valid address information; and 
present the normaliZed address information. 
13. The system according to claim 11, Wherein, to obtain 

location related information, the processor is further con?g 
ured to: 

retrieve the associated geographical information based on 
the address information; 

determine the distance based on the geographical informa 
tion; and 

identify the rain Zone information based on the geographi 
cal information. 

14. The system according to claim 11, Wherein to deter 
mine the radio spectrum availability, the processor is further 
con?gured to: 

determine a free space path loss betWeen the tWo end points 
based on the distance and a frequency of the radio spec 

trum; 
determine a receiver signal level based on the radio equip 

ment information and the free space path loss; 
determine a fade margin based on the receiver signal level 

and the radio equipment information; and 
determine the radio spectrum availability based on the fade 

margin. 
15. The system according to claim 14, Wherein to deter 

mine the radio spectrum availability, the processor is further 
con?gured to: 

identify one or more rain rates corresponding to the rain 

Zone information; 
determine one or more frequency-dependent coef?cients 

of an attenuation model; and 
determine the radio spectrum availability based on the fade 

margin, the rain rates, the distance, and the frequency 
dependent coe?icients. 

16. The system according to claim 11, the processor is 
further con?gured to: 

dynamically update radio equipment information on the 
plurality of radio equipment; and 

periodically include neWly available radio equipment 
information. 

17. The system according to claim 11, the processor is 
further con?gured to: 

recogniZe a change of the radio equipment information or 
the location related information; and 

determine another plurality of available Wireless commu 
nication solutions according to the change; and 




